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ABSTRACT: A quick connect coupling for fluid lines com 
prises a tubular female member providing an internal cylindri 
cal surface for sealing engagement with a resilient O-ring car 
ried in an external annular groove in the leading end of a tubu 
lar male member. An internal conical transition zone leading 
to the cylindrical sealing surface guides the entering lead end 
of the male member and assures uniform sealing of the O-ring. 
The male member provides a conical portion adapted to ex 
pand an elliptical retaining ring secured to the female member 
when it is inserted into the female member. The elliptical 
spring engages a second groove on the male member to lock 
the members together. The members may be uncoupled by 
unthreading a shell that engages the outside surface of the 
female member and retains the elliptical spring. The coupling 
elements are proportioned to permit the coupling to be un 
sealed before it is completely disconnected. 
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QUICKCONNECT COUPLING 

BACKGROUND OF THE INVENTION 
This invention relates to a coupling for joining high pressure 

fluid lines and, more particularly, to a quick connect coupling 
assembly. 
A coupling assembly embodying this invention has im 

mediate use in air-conditioning systems as found in today's au 
tomobiles. This and other high-volume applications demand 
that a coupling not only make an effectively sealed joint 
between hoses or tubes, but also that such a coupling may be 
connected with a minimum of effort. Ease of assembly reduces 
overall costs by reducing system installation time. At the same 
time, of course, manufacturing economy is still of prime im 
portance in a mass-produced coupling. 
While the provision of a quick connecting coupling is 

desirable, the provision of a coupling which may be quickly 
disconnected is not necessarily advantageous. It is more 
desirable to provide a means whereby high pressure which has 
been trapped in a charged system may be vented in a control 
lable fashion. A coupling that may be quickly disconnected 
might suddenly release such pressure when an attempt is made 
to disconnect the coupling, 

SUMMARY OF THE INVENTION 
This invention provides a quick connect coupling which 

may be connected without the use of tools or other equip 
net. 

eliminated to minimize assembly time. To complete a connec 
tion, all that is required is the simple insertion of one coupling 
member into the other. Since no extraneous mechanical mo 
tions, such as threading one member onto another, are 
required, assembly time is reduced to a minimum. Further, the 
chances of an improper installation are reduced, since the 
degree of skill necessary to join the members is minimal. Also 
of importance is the fact that the coupling assembly comprises 
a minimum of parts which may be economically manufac 
tured. 
The coupling assembly of this invention comprises a tubular 

female member or socket into which a tubular male member is 
inserted. A seal between these members is effected by an O 
ring carried in an external annular groove on the male 
member. When the members are fully engaged, the O-ring is 
in sealing contact with an internal cylindrical surface of the 
female member and the external annular groove of the male 
member. The male member is axially restrained from disen 
gagement from the female member by an elliptical snapring 
secured to the entrance end of the female member. The ellipti 
cal snapring is proportioned to allow entrance of the male 
member and O-ring positioned thereon into the female 
member. The outside diameter of the male member is en 
larged to provide an external annular shoulder, formed by a 
second groove on the male member, which is too large to pass 
freely through the elliptical retaining ring. A cross-sectional 
transition zone between the annular O-ring groove and annu 
lar shoulder forces the elliptical spring open when the male 
member is inserted until the retaining shoulder passes through 
the ring. The retaining ring then snaps back or contracts to its 
original position, and locks the male member to the female 
member. The elliptical spring is positioned in an internal an 
nular recess formed in the entrance face or end of the female 
member to radially align it with the axis of the female member. 
The elliptical spring is retained in this internal groove by 
means of an apertured shell or cover threaded onto the out 
side diameter of the female member. The shell, elliptical 
retaining spring, and female member are preassembled before 
the coupling is used in the field. - 
The internal bore of the female member includes a transi 

tion zone which guides the entering male member and O-ring 
into the cylindrical bore wherein the O-ring seals the coupling 
members. When it is necessary to disconnect the members, 
the retaining shell may be unscrewed from the female 

Moreover, loose and separate parts have been. 
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member. In this case, ordinary tools may be employed to 
disconnect the coupling. The individual parts of the coupling 
assembly are proportioned to ensure that when the shell is 
backed off the female member enough to permit the O-ring to 
disengage the cylindrical sealing surface, the shell will still be 
in threaded engagement with the female member. As a result, 
any trapped pressure within the system may be safely vented 
before the coupling members are completely separated. 
Further features and advantages of this invention will ap 

pear from the following description and drawings of the 
preferred embodiments, wherein: 

FIG. 1 is a longitudinal, cross-sectional view of a coupling 
incorporating the present invention. 

FIG. 2 is a cross-sectional view taken online 2-2 of FIG. 1, 
showing the elliptical spring retainer and its relationship with 
the female and male members; and 
FIG.3 is a fragmentary cross-sectional view of a second em 

bodiment of this invention showing an additional retaining, 
washer member. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

FIG. 1 shows the coupling assembly of this invention, in 
cluding a female tubular member 11 in engagement with a tu 
bular male member 12. As seen, the female member 11 and 
male member 12 are sealed by a resilient O-ring 13 carried in 
an annular groove 14 of the male member 12 and contacting 
an internal cylindrical surface 16 of the female member 11. 
The female member 1 i is provided with a suitable structure 

for connection to a hydraulic line (not shown). Where the 
hydraulic line is a pipe or tube, the member 11 has a bore 17 
to receive the pipe or tube which is then secured by soldering, 
brazing or welding or the like. Insertion of a hydraulic line into 
the bore 17 is facilitated by a countersunk surface 18 provided 
at an end 19 of the female member 11, The bore 17 terminates 
at its inner end at a conical surface 21 which in turn joins the 
fluid passage bore 22 of the female member 11. It is un 
derstood that other arrangements for connecting the member 
11 to a hydraulic line may be used since this structure forms 
no part of the present invention except as described 
hereinafter. 

In like manner, the outside end 23 of the tubular male 
member 12 likewise has a countersunk surface 24 leading into 
a bore 26, which in turn leads to another conical surface 27. 
Similarly to the female member 11, a tube may be inserted 
into the bore 26 of the male member 12 and secured by sol 
dering, brazing, welding or the like. The male member 12 pro 
vides a passage 28 which communicates with a conical zone 
29 of the female member 11 which leads to the fluid passage 
22 of the female member. 
An internal annular recess 31 is provided at the entrance 

end 30 of the female member 11, An elliptical spring member 
32 is normally positioned in this recess 31. The major axis of 
the elliptical spring 32 and the diameter of the internal recess 
31 are so proportioned to allow thc elliptical spring 32 to be 
readily inserted into the internal recess. As shown most clearly 
in FIG. 2, the elliptical spring member is preferably split at one 
end 35 to facilitate insertion of the male member 12, 
The lead end 33 of the male member 12 is provided with a 

chamfer or bevel 34 around its periphery. The chamfer 34 al 
lows the male member 12 to be slipped through the elliptical 
spring 32 more readily. The inside radial dimension of the 
minor axis of the elliptical spring 32 is sufficient to allow the 
O-ring 13 as it is carried on the male member 13 to pass 
through the elliptical spring 32. The outer diameter of the lead 
end of the male member 12 is uniform for both cylindrical sur 
faces 36 and 37 on both sides of the O-ring groove 14. The 
cylindrical surface 37 terminates at a conical transition zone 
38. The transition zone 38 extends axially and radially to a 
second or major outer diameter of the male member with a 
cylindrical surface 39 which is interrupted by an external an 
nular detent or groove 41. When the male member 12 and 
female member 11 are fully engaged, the internal recess 31 of 
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the female member and the external annular groove 41 of the 
male member are axially aligned. The conical cross section 38 
of the male member is provided to expand the elliptical spring 
by a camming action as the male member 13 is inserted into 
the female member 1. When the male and female members 
12 and 1 are fully engaged, the elliptical spring 32 may snap 
or contract into the annular detent or groove 41 of the male 
member, locking the members together. 
An internal, conical transition zone 42 of the female 

member 11 guides the male member into radial alignment and 
is helpful in properly compressing the O-ring 13 into sealing 
contact with the internal cylindrical surface 16. Only a slight 
amount of clearance is provided between the external cylin 
drical surfaces 36 and 37 of the male member and the internal 
cylindrical surface 16 of the female member. Likewise, 
minimum clearance is provided between the external cylindri 
cal surface 39 of the male member and an internal cylindrical 
surface 43 of the female member. The elliptical spring 32 also 
engages the external annular groove 41 of the male member in 
a close radial fit. The relatively close fit between the external 
cylindrical surfaces of the male member and the internal cylin 
drical surfaces of the female member, along with the close 
radial fit of the retaining spring ensures that the coupling as 
sembly 10 will provide a sealed joint with a relatively long ser 
vice life. 
The elliptical spring 32 is retained in the internal annular 

recess 31 by a shell 44 which is threaded onto the outside sur 
face 46 of the female member 11. A clearance hole 47 is pro 
vided in the shell 44 to permit passage of the male member 12. 
A shoulder 49 on the shell 44 closes off the outer side of the 
recess 31 to retain the ring 32 in place. The axial length of the 
internal recess 31 provides sufficient clearance for the ellipti 
cal spring 32 to freely expand and contract radially, The 
female member 11, elliptical spring 32, and shell 44 are preas 
sembled prior to the time of connection between the male 
member 12 and female member 11. 
Thus, in an installation employing the coupling assembly of 

the present invention, no tools are required to make a connec 
tion. Only two units, the female member 11 carrying the shell 
44 and spring 32 on one side, and the male member 12 carry 
ing the O-ring 13 on the other need be handled. The male 
member 12 is simply inserted into the female member 11. The 
members 11 and 12 are radially self-aligning and no angular 
alignment is necessary. Thus, the coupling assembly 10 
minimizes the amount of skill required to make a connection; 
no judgment of tightening forces is required such as would be 
necessary if the coupling members were threaded together. 
The risk of an improperly connected coupling is thereby 
minimized. 
The coupling assembly 10 may be disconnected by engaging 

the outer surface 48 of the retaining shell 44 with an ordinary 
tool such as a wrench or pliers and unscrewing it from the 
female member 11. As shown in FIG. 1, the shell 44 is 
threaded onto the female member 11 for a distance somewhat 
greater than the axial distance from where the O-ring 13 seals 
the cylindrical surface 16 and the point where it is unsealed by 
reason of the change in internal cross section provided by the 
internal conical surface 42. This permits any trapped fluid 
pressure to safely escape before the female member 11 and 
the male member 12 are fully disconnected. The members 
may be fully disconnected, of course, by completing the 
unthreading of the shell 44 from the female member 11. 
As mentioned above, the male member 12 is retained in the 

female member 11 by means of the elliptical spring 32, which 
seats in the external annular groove 41 of the male member. 
Axial fluid pressure, tending to disconnect the coupling, is 
withstood by the side or shoulder 50 of the groove 41 which 
abuttingly engages the elliptical spring 32. The opposing side 
or shoulder 51 of the groove 41 is provided to prevent relative 
axial movement of the male and female members 12 and 11 in 
the direction of engagement once the elliptical spring 32 has 
engaged the groove 41. In applications where it is not necessa 
ry to make such a provision against axial movement the por 
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tion of the male member 12 which provides the opposing side 
5 may be omitted. 

In the arrangement of FIGS. 1 and 2, the axial force tending 
to separate the coupling is taken up by the shoulder 49 only at 
the points where it engages the major axis ends 53 of the 
retaining spring 32. If the material of the cap or shell 44 is 
relatively thin, this support may not be sufficient, particularly 
in the case of high pressure or large size. Therefore, it may be 
necessary to provide an additional reinforcement for the 
shoulder 49 as shown in FIG. 3. As shown, an additional 
retaining washer 52 is provided in addition to the parts of the 
assembly 10 shown in FIG. 1. The reference numerals used to 
identify the assembly parts and areas thereof in the embodi 
ment of FIG. 1 have been similarly used in the embodiment of 
FIG. 3 wherever possible. The retaining washer 52 is provided 
to distribute the axial separating forces within the assembly 
more evenly to the shoulder of the retaining shell 44. The 
retaining washer 52 reduces the concentration of axial forces 
transmitted to the shell from the major ends 53 (shown in FIG. 
2) of the elliptical ring 32. It can be seen from FIG. 3 that the 
male member 12 has been axially extended to provide a cylin 
drical surface 54 on which the retaining washer 52 may rest. 
Similarly, the retaining shell 44 has been axially extended to 
accommodate the thickness of the washer 52 and assure that 
the shell will still be engaged with the female member 11 when 
the coupling has been unsealed. Of course, the retaining 
washer 52 may be preassembled within the shell 44 before the 
coupling assembly 10 is used. 
We claim: 
1. A coupling assembly comprising a female tubular 

member and a male tubular member shaped to enter and en 
gage said female member, said male member having a first an 
nular groove adjacent one end and a second annular groove 
including opposed shoulders displaced from said end, a 
resilient sealing ring being carried in said first annilar groove, 
said female member having an entrance end and an internal 
cylindrical surface in axial alignment with said first groove 
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when said members are fully engaged, a self-contracting ele 
ment adjacent said entrance end, said self-contracting element 
being proportioned to allow insertion of said male member 
carrying said sealing ring into said female member and to 
lockingly engage said shoulders when said members are fully 
engaged, threaded means to secure said self-contracting ele 
ment to said female member, said female member being axi 
ally threaded to mate with said threaded means, said internal 
cylindrical surface terminating at a point axially displaced 
from the entrance end of said female member, said ring being 
in sealing contact with said cylindrical surface and said first 
groove when said members are fully engaged, at least one 
revolution of thread of said threaded means being threaded to 
said female member for an axial distance corresponding to the 
axial distance between a point where said ring seals said cylin 
drical surface and said first groove when said members are 
fully engaged and said point where said internal cylindrical 
surface terminates, 

2. A coupling assembly comprising a female tubular 
member and a male tubular member shaped to enter and en 
gage said female member, said male member having a first 
outer annular groove adjacent one end and a second outer an 
nular groove displaced from said end, a transition zone 
between said first and second grooves, said female member 
having an internal cylindrical surface in axial alignment with 
said first groove when said members are fully engaged, an el 
liptical spring element at the entrance end of said female 
member, said elliptical spring element being in axial alignment 
with said second groove when said members are fully engaged, 
said female member having an inner conical transition zone . 
between said entrance end and said inner cylindrical surface, a 
resilient sealing ring being carried in said first annular groove 
and in sealing engagement with said cylindrical surface when 
said members are fully engaged, said spring element being 
proportioned to allow insertion of said male member carrying 
said sealing ring into said female member and to snap into 
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locking engagement with said second annular groove when 
said members are fully engaged to prevent substantial axial 
movement between said members in either direction, said 
transition zone expanding said elliptical spring element upon 
insertion of said male member into said female member, 
threaded means to secure said spring element to said female 
member, said threaded means being threaded onto the outer 
surface of said female member, said members and said 
threaded means being proportioned to permit said sealing ring 
to disengage said cylindrical surface before said threaded 
means is fully unthreaded from said female member. 

3. A coupling assembly as set forth in claim 2 wherein an an 
nular recess in the entrance end of said female member is pro 
vided to radially align said elliptical spring element and a 
retaining washer is provided between said elliptical spring ele 
ment and said threaded means to axially restrain said spring 
element in said annular recess, said washer extending radially 
inward from and abutting the major ends of said elliptical 
spring when said members are fully engaged. 

4. A quick connect coupling comprising a female tubular 
member and male tubular member shaped to enter and engage . 
the female member, said male member having a first outer 
cylindrical surface adjacent to onc end, said female member 
having an internal cylindrical surface axially displaced from its 
entrance end, one of said members providing an annular 
groove adjacent the cylindrical surface of such member, a 
resilient sealing ring carried in said annular groove and in seal 
ing contact with the cylindrical surface of the other of said 
members and said groove when said members are fully en 
gaged, said male member having a second outer cylindrical 
surface spaced axially from said one end and of larger diame 
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ter than said first surface, and an external annular detent 
groove having opposing sides adjacent said second surface, a 
radially movable resilient detent element adjacent said en 
trance end of said female member, a cam surface on said male 
member between said first and second surfaces which forces 
said detent element to move radially outward when said male 
member is inserted into said female member, retaining means 
releasably secured to said female member and defining with 
said female member an internal annular recess retaining said 
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detent element against substantial axial movement and per 
mitting radial movement, said detent element self-contracting 
radially inward to lockingly engage said detent groove and its 
opposing sides to prevent substantial relative axial movement 
in either direction between said members after full engage 
ment of such members, separation of said retaining means 
from said female member permitting disengagement of said 
male member from said female member while said detent ele 
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ment remains in engagement with said detent groove of said 
male member. 

5. A quick connect coupling as set forth in claim 4 wherein 
said detent element comprises an elliptical spring member in 
parallel alignment with a plane perpendicular to the axis of 
said female member. 

6. A quick connect coupling as set forth in claim 5 wherein 
said retaining means comprises an apertured shell threaded to 
said female member which retains said spring member in said 
annular recess. 

7. A quick connect coupling as set forth in claim 4 wherein 
said male member provides said annular groove and carries 
said resilient sealing ring, 


